Characterization of hydrophobized pullulan with various hydrophobicities.
In this study, we prepared self-assembling nanospheres of hydrophobized pullulan. Pullulan acetate (PA), as hydrophobized pullulan, was synthesized by the acetylation of pullulan. PA derivatives were synthesized by changing the degree of acetylation. PA was characterized by Fourier transform infrared (FT-IR), X-ray diffractometry (XRD), and differential scanning calorimetry (DSC). The particle size distribution of the PA was determined using photon correlation spectroscopy (PCS) and the number-average particle size was found to depend upon the degree of acetylation of PA. Morphology by transmission electron microscopy (TEM) and scanning electron microscopy (SEM) showed the PA nanospheres were spherical in shape. The fluorescence probe technique was used to study the self-association behavior of hydrophobized pullulans in water using pyrene as a hydrophobic probe. The critical association concentration (CAC) values were determined from the fluorescence excitation spectra, CAC values were dependent upon the degree of acetylation. Drug release studies using clonazepam (CNZ) as a hydrophobic model drug showed that the increased drug contents and increased degree of acetylation resulted in a slower release rate of drug from the nanospheres.